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curves of oil-paper samples under 20°C
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Fig.2 Space charge distribution curves of oil-paper

samples under different temperatures
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Fig.3  Depolarization current decaying curves

under different temperatures
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Influences of temperature on space charge dissipation
in oil-paper insulation

ZHOU Yuan-xiang', HUANG Xin', HUANG Meng*, MENG De-wang',
LIU Xin-qu', ZENG Xiang-jun’

(1. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China; 2. School of
Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
3. Electric Power Research Institute, China Southern Power Grid Company, Guangzhou 510080, China)

Abstract: In the converter transformer’ s delivery test, the space charge remained in the dielectric will affect the
insulation test. By studying the dissipation characteristics of space charge, it is possible to provide the theoretical
and experimental basis for converter transformer delivery test program and time interval control, and then put for-
ward to reasonable testing program. To observe the influence of temperature on space charge dissipation behavior,
pulsed electroacoustic (PEA) method and three-electrode method are used to test oil-paper sample under different
temperature. Besides, the space charge amount, the maximum of positive field strength and the oil-paper conduc-
tivity are calculated. The activation energy of oil paper insulation was 0. 48eV. With the increase of temperature
space charge in oil-paper insulation not only accelerates the dissipation rate in the process of depolarization, but al-
s0 increases its accumulation in the process of polarization. At the initial stage of depolarization, the maximum for-
ward field intensity appears near the anode, and gradually toward the cathode over time. At the same temperature,
during the depolarization process, the time when the current reaches a steady value is less than the time when the
total space charge dissipates to a steady value. During the test and operation, in order to avoid the damage to the
insulation caused by the space charge distortion electric field, the depolarization process or the polarity reversal time
interval should be not less than 38min calculated according to the time when the space charge is dissipated to a sta-
ble value.

Key words: space charge; oil-paper insulation; charge dissipation; temperature; pulsed electroacoustic method





